Introduction. Mycoplasma genitalium (Mg) and M. pneumoniae (Mp) are human pathogens with two of the smallest genomes sequenced to date (~ 480 and 680 genes, respectively). The Berkeley Structural Genomics Center is determining representative structures for gene products in these organisms, helping to understand the set of protein folds needed to sustain this minimal organism. The protein coded by gene MG354 (gi3844938) from M. genitalium has a relatively unique sequence, related only to MPN530 from M. pneumoniae (68% identity, coverage 99%) and MGA_0870 from the avian pathogen M. gallisepticum (23% identity, coverage 94%), has no homologue with a determined structure, and no functional annotations.
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Results. The overall structure of MG354 (137 residues) was determined with a backbone root-mean-square-deviation (rmsd) of 0.6 Å based on 850 structurally significant NOE restraints, 69 phi dihedral restraints, and 86 hydrogen bond restraints (Table 1) . A total of 40 N-H N residual dipolar couplings were used to validate the model (see materials and methods). The structure consists of seven helices that fold into a single domain ( Figure   1 ). The most striking feature is the long central helix (H6), surrounded by the remaining six helices to produce a hydrophobic core. Within the CATH protein fold database 1 , MG354 falls into the mainly alpha class and most closely resembles proteins with an orthogonal-bundle architecture.
A search for similar folds was conducted with CE 2 , Dali 3 , and VAST 4 , recently shown to be among the best at matching protein structures. 5 Three energy-minimized coordinate sets from the 26-member family of NMR structures were used as templates.
The three servers returned different sets of hits, each of which showed some similarity to MG354. For example, CE matched four contiguous helices (86 of 252 residues) in 1F5Q (chain B, γ-herpesvirus cyclin) to the last five helices in MG354 (H3 to H7) with an rmsd of 4.9 Å and a Z-score of 4.6. One helix in 1F5Q was paired with both H5 and H6.
Combined, the match covered 62% and 8%, respectively, of the residues in domains 1 and 2 of the cyclin, as defined in the CATH database 1 . Similarly, Dali matched four contiguous helices (75 of 508 residues) in 1GW5 (chain A, clathrin adaptor protein) to H1, H4, H6, and H7 of MG354 with an rmsd of 3.2 Å, and a Z-score was 3.9. However, the first helix of 1GW5 was oriented perpendicular to H1. Compared to these, VAST matched 5 helices (50 of 411 residues) in 1UX5 (formin homology-2 domain) to H1, H2, part of H3, H4, and H6 with an rmsd of 2.4 Å. In this case the topology was somewhat different, since 1UX5 has an extra 6-residue helix in between those that matched H2 and H3. Thus, all three methods were able to identify protein fragments that had some similarity to MG354, but none of the proteins contained all seven essential helices, and the matches were not strong enough to suggest similar functions.
In cases of low sequence and structural similarity, clues to function can sometimes be obtained by matching local structural patterns with those of known ligand binding sites and enzyme active sites. PROCAT 6 HNCA, CBCA(CO)NH, HNCACB, and 15 N-separated NOESY-HSQC spectra recorded as described. 11-13 1 Hα and sidechain 1 H and 13 C resonances were assigned using HCANH, HBHA(CO)NH, H(C )CONH, (H)C(CO)NH, and HCCH-TOCSY experiments as described. 11, 12 For a review of the experiments used, see Cavanagh et al. 14 
NMR
spectra were processed using NMRPipe 15 and analyzed using NMRView. 16 A total of 92% of the resonances were assigned, including all amide protons except Lys-115.
Structure calculations.
NOEs identified in 3D 15 N-edited and 13 C-edited NOESY-HSQC spectra and 4D 15 N/ 13 C-edited and 13 C/ 13 C edited HMQC-NOESY-HSQC spectra were classified as strong (1.8 -2.9 Å), medium (1.8 -3.3 Å) or weak (1.8 -5.0 Å) as described. 11, 12 Phi angle restraints were derived from 3 J HNHα coupling constants obtained from an HNHA spectrum. 17 Angles were constrained to -60 +/-30° for 3 J HNHα of less than 5 Hz and -170 +/-50° for 3 J HNHα of greater than 8 Hz. DYANA 18 was used for structure calculations. Manually assigned NOEs and torsion restraints were used to initially determine the fold. Subsequently, in-house software was used to assign NOEs by matching peak chemical shifts and filtering with distances in representative structures.
Once the backbone rmsd fell below 1.5 Å, hydrogen bond restraints were added for those amide protons with slow exchange (protection factors greater than 80) and short HN-O distances. Structures were viewed and analyzed with MOLMOL. 19 To validate the structural model, a total of 40 N-H N residual dipolar couplings were obtained from analysis of IPAP experiments 20 recorded on isotropic and partially aligned (Pf1 phage) samples. At least two rdc values were measured for each helix. Using 23 Although not included in the calculations, the structures suggest that a disulfide bond forms between Cys-18 and Cys-99. 
